Inhibition of thyroidal cyclic AMP-dependent protein kinase by thyroid hormone.
Bovine thyroid cyclic AMP-dependent protein kinase was purified by DEAE-Sephadex and Sephadex G-200 chromatography. This preparation showed a 240-fold increase in specific activity over the initial 20,000 x g supernatant with histone as substrate and 1 micronM cyclic AMP in the assay mixture. In the presence of 2.5 X 10(-5)M L-triiodothyronine (T3), protein kinase activity was significantly reduced; 50% inhibition was achieved at 1 X 10(-4) M. Tests of diverse thyroid hormone analogs showed that T3 and its derivatives were more potent inhibitors than T4 and its derivatives which, in turn, were more potent than thyronine or diiodothyronine. Mono- and diiodotyrosine, tyrosine, and iodide were without effect. Triiodothyronine did not inhibit kidney, spleen, or lung protein kinase activity. The magnitude of the inhibition was the same whether or not cyclic AMP (1 micronM) was present in the incubation mixture, suggesting an effect on the catalytic, rather than the regulatory subunit of the enzyme. The inhibition of protein kinase by thyroid hormone was not influenced by Mg++ concentration but was overcome in a competitive manner by increasing ATP concentration. Increasing the histone concentration did not modify the inhibition. Although these studies suggest a novel cellular control mechanism, the high thyroid hormone concentrations required and the lack of concordance between inhibitory effects and biologic activity of the analogs tested precludes assumption of physiologic relevance.